Insulin resistance and autonomic function in traumatic lower limb amputees.
This study examined plasma insulin response to oral glucose load and autonomic nervous system activity in male lower limb amputees (n = 52) aged 50-65 years, compared to matched controls (n = 53). The groups had similar body mass index, blood pressure and plasma lipid levels. The amputees had higher mean fasting plasma insulin levels (18.4 +/- 9.7 (SD) versus 13.7 +/- 5.1 mU/l, p = 0.005) and during an oral glucose tolerance test (OGTT) (1 h levels 88.1 +/- 45.3 versus 62.1 +/- 42.7, p = 0.016) with similar plasma glucose levels, indicating insulin resistance. At baseline with the subjects supine, there were no group differences in low- or high-frequency power of heart rate variability or in plasma levels of norepinephrine (NE) or epinephrine (EPI). In response to orthostasis, the groups had similarly increased plasma NE levels. During the OGTT, amputees had significantly larger increments in low-frequency power than did controls (2.2 +/- 1.3 versus 1.6 +/- 0.9 (beats/min)2 respectively, p < 0.01) and plasma NE levels increased significantly in amputees (1595 +/- 849 versus 1941 +/- 986 pM, p = 0.0008) but not in controls. At 1 h after glucose administration, plasma EPI levels were decreased significantly from baseline in both groups; at both 1 and 2 h after glucose administration, plasma EPI levels were higher in the amputees than controls. Amputees appear to have a combination of enhanced sympathoneural responsiveness and attenuated suppression of adrenomedullary secretion during glucose challenge. As catecholamines antagonize insulin effects, one possible explanation for insulin resistance in amputees is hyperglycaemia-induced sympathoneural activation and a failure of hyperglycaemia to decrease adrenomedullary secretion.